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VoLUME 1] No. 13, 1947 


Report of the Council, 1946. 


During the past year much time and effort have been spent on endeavouring 
to restore the Society’s activities to a pre-war level in a post-war world. A 
setback occurred in the spring when the Society lost the services of Mr. F. J. 
Griffin, who had been its Registrar since 1929. As Fellows know, the administra- 
tion of the Society’s affairs owes much to the energy and foresight of his 
Registrarship ; Council are sure that they will wish him every success in his new 
appointment with the Society of Chemical Industry. For the remainder of 
the year the affairs of the Society have been conducted by the Officers, ably 
assisted by Miss Evans and the assistants who were secured to discharge routine 
duties in the office and library. 

Towards the end of the year Messrs. Richard Clay & Co., Ltd., who have 
been the Society’s printers for some fifty years, intimated that they were 
unable to continue the printing of scientific periodicals after the end of 1946. 
On the basis of tenders submitted by a number of printing firms, Messrs. Gale 
and Polden, Ltd., have been engaged as printers to the Society, but at such 
greatly increased cost that repercussions must be felt throughout the Society’s 
affairs. 

During the summer it was at last found possible to make a start on some of 
the more urgent repairs to the fabric of the house. Other less essential, but 
still very desirable work will be put in hand as soon as conditions permit. 

It is also gratifying to be able to report that it was possible to revert to 
holding the customary twelve meetings during the year. This had been 
attended by some difficulty, more particularly in the provision of refreshments 
and the issuing of the advance notice to Fellows with such a short interval 
between meetings. The effort has been amply rewarded by the consistently 
good attendance of Fellows and Visitors, the average being 67, as compared 
with 69 in 1945, the latter figure being somewhat misleading owing to the large 
attendance attracted by a joint meeting with the Royal Meteorological Society. 
All meetings are now held at 5.30 p.m., an experiment having proved that 8 p.m. 
is no longer the most popular hour. 

Improved communications have enabled the Society to renew and extend 
contacts with many of its European colleagues and sister institutions. 

Nearer home, the Society was represented at the Centenary Celebrations of 
the Cotteswold Naturalists’ Field Club by Fleet Paymaster T. Bainbrigge 
Fletcher, R.N., who presented an address on behalf of the Society. The Society 
has also become a Life Member of the newly formed Yorkshire Naturalists’ 
Trust, Ltd. 
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Much of the detailed business of the Society has, as hitherto, been conducted 
by the Finance and House Committee under the Chairmanship of Mr. G. Fox- 
Wilson, and the Publication and Library Committee under the Chairmanship of 
Dr. W. J. Hall, for whose help the Society is very grateful. 

The Committee on Generic Nomenclature has not met, but it is hoped shortly 
to resume work on the papers in hand. 

During the year the Council has received the report of the sub-committee 
set up to consider the publication of a series of handbooks on British Insects. 
Much preliminary work has been done on this project, but it has become obvious 
that the cost would be more than the Society could meet from its own resources 
alone. There is good reason to hope that financial assistance will be forth- 
coming, and as soon as the position is clarified the project will proceed without 
delay. 

The Council, and particularly the Committee for the Protection of British 
Insects, have been much disturbed by the proposed extensive requisitioning of 
areas of biological interest. The Society has associated itself with protests in 
the case of certain of these areas, and it is hoped that biological interests will 
not suffer unduly when final decisions are taken. The Protection Committee 
are pleased to report that they were able to take active steps towards the 
preservation of Acidalia immorata in Sussex and Melitaea cinaxia in the Isle of 
Wight. On behalf of the Committee Mr. G. M. Spooner paid a visit to the 
locality in Cornwall where Maculinea arion is protected. Although the survey 
was disappointing, there is every reason to believe that this species is in no real 
danger of extinction, as ample natural sanctuary still remains. The Committee 
will continue to watch the position. 

The Society has become a member-Society of the Biological Council, the 
object of which is to foster closer liaison between scientific societies; and has 
been represented at several meetings which were called to consider a proposal to 
create an Institute of Biology which would be concerned with the professional 
interests of biologists. 

A card index of Fellows’ addresses arranged on a geographical basis is now 
Diente for the use of Fellows in the Society’s rooms, as notified in Proceedings 

erves C. 

The use of the Library has increased greatly during the year, the number of 
books borrowed being 1167 (705),1 the number of Fellows borrowing books 
being 681 (397). 85 (11) books were also lent to the National Central Library 
during the year. The most notable accession was Mr. H. E. Andrewes’ handsome 
gift of his library of works on Coleoptera. 

The preparation of a new catalogue of the library has been much in mind, 
and it is intended to start work on this project as soon as circumstances permit. 

The Society’s premises are still used as the Publication Office of the Inter- 
national Commission on Zoological Nomenclature and as the offices of the 
Society for the Bibliography of Natural History. 

The Eltringham Microscope is still on loan to Mr. W. S. Richards for research 
work being carried out at Rothamsted Experimental Station, under the usual 
conditions. ; 

The Transactions for 1946 were published in two volumes, of which Volume 96 
comprised the papers unavoidably held over from 1945. It consisted of 10 
parts, the last being published on 20th June. Of the 10 papers, 3 deal with 
Lepidoptera, 2 with Homoptera, and 1 each with Hemiptera, Hymenoptera, 


* The numbers in brackets throughout the Report indicate the corresponding figures 
for the previous year. 
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Odonata, Coleoptera and Diptera. This volume consisted of 186 pages and 
9 plates. as 
Volume 97 comprised 20 parts, the last part being published on 23rd Decem- 
ber. Of the 20 papers, 5 deal with Lepidoptera, 4 with Homoptera, 3 with 
Coleoptera, 3 with Diptera, 2 with Odonata, and 1 each with Hemiptera, Tricho- 
oe and General Entomology. The volume consisted of 592 pages and 
plates. 
The Proceedings were continued in three series, as follows : 


Series. A (General Entomology). Volume 21 consists of 108 pages and contains 
22 papers. 

Series B (Taxonomic Entomology). Volume 15 consists of 159 pages and 
contains 37 papers. 

Serves C (Journal of Meetings). A part of Series C was sent to each Fellow in 
advance of meetings and a complete copy of the volume will be distributed 
with the last part. 


During the year the death of 1 Special Life Fellow—F. W. Frohawk—and 
8(9) Ordinary Fellows has been reported : E. O. Armytage, B. H. Cooke, D. M. N. 
Davidson, G. F. Gee, O. Piel, C. F. Selous, B. H. Smith and F. H. Taylor. 

The following 12 (3) Fellows have resigned : E. Bolton-King, D. R. Buxton, 
J. EH. Cope, W. H. Edwards, Mrs. G. R. Hearnshaw, F. R. P. Lemmon, G. A. 
Letts, J. Marshall, J. H. Murgatroyd, J. A. Sinton, W. Hawker Smith, and J. J. 
Ward. 

The following 4 (7) have been removed from the list of Fellows in accordance 
with the Bye-Laws, Chapter XVI, Section 3: R. P. Bengry, A. EK. Halfpenny, 
Maxwell Knight, and A. K. Powell. 

During the year 1 Honorary Fellow—Dr. A. da Costa Lima—and 103 
Ordinary Fellows have been elected, of whom 93 have completed their obliga- 
tion. In addition, 11 Fellows elected in 1945 completed their obligation in 
1946. This has meant a large increase in the number of Fellows. The Society 
now consists of 5 Honorary Fellows, 11 Special Life Fellows and 786 Ordinary 
Fellows, a total of 802—by far the highest membership ever recorded. 

While the Council is pleased to be able to report a gradual return to pre-war 
activities, and to say that it is hoping to extend the facilities available to 
Fellows, no undue optimism is permissible in these difficult times, as will readily 
be judged by the Treasurer’s remarks. Every care will need to be taken still to 
exercise the strictest economy in the affairs of the Society. 


Treasurer’s Report. 
Mr. A. Welti said :— 


It is my privilege to present to you, Mr. President and Fellows, my fifth 
annual report, and I place the accounts of the Society on the table for your 
inspection and approval. They have been audited once more by Messrs. W. B. 
Keen & Co., who have audited our accounts for so many years. The accounts 
this year again show a small credit balance of £101 14s. 11d., and in this we 
are fortunate. The times are, however, not for complacency. Let us realise 
that such a happy result is due to good fortune. 

When reporting last year, the war had terminated, and everyone hoped for 
an early return to a better state of affairs. This improvement, as we all now 
know, is yet to come, and at the moment in industry, commerce and finance 
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everyone is battling with many difficulties. It may be true to say that our 
favourable financial position and the balance of our accounts are due to one 
cause ; the good sales of our publications during the last year. Whilst the war 
was on, interested parties were unable to obtain our publications, and during 
the past twelve months we have benefited from this state of affairs. It is 
not of a recurrent nature, and we should not be under any illusion on this 
oint. 

‘ Owing to the gratifying increase in the number of our Fellows, our Income 
from Subscriptions has risen, but this increase in income means increased 
liabilities. Each new Fellow receives our publications, and the cost of these 
exceeds the annual subscription. Again, if we compare our Income from 
Subscriptions with our actual outgoings for House and Office expenses over the 
last two years, we find 


1945 Subscriptions £1405. Expenses £1517. 
1946 ‘5 £1637. 5% £1831. 


which means a deficit of about £100-£200 annually. And these figures make 
no allowance whatever for the fact that we are occupying these large premises 
without paying rent. This means that our accounts make no reserve for 
amortisation. 

There are other factors that should be mentioned. Our Government, in the 
national welfare, is making a determined effort to lower the rate of interests on 
Gilt-edged Stocks. This has affected us, and to date £3000 of our old invest- 
ments have been recalled and repaid. Re-investment at a lower rate of interest 
would mean less income. As an illustration: the Hamilton Druce Fund, 
originally created to benefit our Library Fund, now produces an income of 
£32 10s. instead of £40 as previously. Your Finance Committee earmarked 
our next best investment to this Fund, otherwise the income would have been 
only £25. In an endeavour to escape this reduction in income, your Finance 
Committee recommended, and your Council agreed, to invest the proceeds of 
ue. first of these repayments in Industrial Shares, which has been beneficial 
so far. 

Our Capital Investments have remained intact, except for these enforced 
repayments, which have been and are being re-invested. During the year it 
has not been necessary to draw upon our first reserve, which is the £2000 
deposited in the Post Office Savings Bank. To the detriment of such Societies 
as ours, our Government has restricted deposits in this bank to £2000, and this 
deprives us of the opportunity of using the Post Office Savings Bank as a 
temporary refuge for a short-term investment. 

Throughout the year a reasonable Credit Balance has been maintained with 
our Bankers; at no time has there been an overdraft, nor have we ever had 
any outstanding accounts. Every account has been paid immediately it has 
been rendered to us. 

By a generous gesture the War Damage Repairs Licensing Authorities 
granted us a licence to repair the most necessary and urgent war damage to our 
buildings. This will enable us to preserve the structure and render it water- 
and weather-proof. Whilst it has been the constant aim to make provision in 
our accounts for repairs and redecoration, we shall one day be faced with heavy 
expenditure on this account. It is for purposes such as this that our Societ 
should seek to maintain an adequate Capital Reserve. : 

My esteemed predecessor laid down a rule, that all money derived from 
Admission Fees should represent a new Fellow’s contribution to all the past 
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work of this Society and be some little safeguard for its future. Therefore, 
the total sum derived from Admission Fees is this year again being placed to 
Capital Reserve. _ 

In 1946 we have been most fortunate in receiving handsome donations 
towards our publications, and sincere gratitude should be felt towards the donors. 
They benefit us in more ways than one. Through their assistance we can 
publish works which we otherwise could not do. By this means we are able to 
achieve the real object of this Society—the improvement and diffusion of 
entomological science. We are also able to distribute copies of these works 
throughout the world, thereby not only maintaining our proud position, but 
giving proof of our vitality. 

The income we derive from interests on our Investments has helped towards 
the maintenance of our Library. New acquisitions in books have cost us £124, 
whilst we have spent £142 on binding, etc. The new Library Catalogue is 
constantly in mind, and we must be thankful to our Fellow, Professor Cockerell, 
for a gift of £200, which has been added to the sum already set aside for the 
catalogue. 

Under the heading of Expenditure, we have our General Office and House 
Expenses, which include repairs to the building; the upkeep of the Library; 
the cost of our publications. Lastly, there are the donations we make to other 
learned Societies with a view to retaining their goodwill and securing their 
reports and publications. We have had more calls on us for donations during 
this year than ever before. For the first time in my recollection, the Finance 
Committee has on sundry occasions had to advise the Council that we must 
refrain from contributing. Nevertheless, we have made donations to the extent 
of £72, as compared with £57 in 1945 and £25 in 1941. 

The cost of our publications less donations in 1946 was £1496, as compared 
with £1269 in 1945. As you have heard, we have been forced to change our 
printers, and it is certain that in 1947 the costs of our publications will be very 
considerably higher. 

General Office and House Expenses have been contained within reasonable 
limits at £1831, as compared with £1517 last year. 

All these matters have been gone into fully, and if you will study the 
Accounts, you will find everything recorded in great detail. We must now take 
courage and face the future with its burdens. May I recall to your minds, what 
I said in regard to the year 1944 :— 


‘The general tendency is for our expenditure to increase, the costs of 
our publications have again advanced and there is no relief in sight. 
There is no possibility of our adding to our sources of income in a similar 
ratio.” 


Last year I had to supplement this and I told you :— 


“The simple truth is that, like so many other institutions, one day 
we too may be forced by the stress of the times to call upon our Fellows for 
an increase in their annual subscriptions.” 


Unwilling as I have been and am to take this step, it has now become my 
duty to do so. You will all agree that the whole fabric of this Society is 
dependent upon a sound financial basis. The pride we feel in being Fellows of 
this Society must be equal to the strain of bringing some personal sacrifice to 
maintain the edifice. There seems to be no escape, and your Finance Com- 
mittee will be asked to consider the question and to make a recommendation 
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to your Council early this year for a revision of the annual subscriptions. 
Should they agree and decide that such a policy has become imperative, it is 
hoped that Fellows will realise that this is due to forces over which we have no 
control, and that in common effort and loyalty each should do his best to 
shoulder his share of such an additional burden. 

Before closing this Report, there is one small change in the form of the 
Accounts to which attention should be drawn. It has been deemed advisable 
to abolish the Staff Provident Fund as a separate account. The funds have 
been transferred to the Capital Reserve Fund and earmarked there for “ Staff 
Provident purposes.”” This is really merely a simplification of our Accounts. 

I should like to express my thanks to our President, the Finance Committee 
and its Chairman, Mr. Fox-Wilson, and all our permanent Staff for all their 
help and assistance, which has been so willingly given during the whole of 
the year. 
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THE PRESIDENT’S ADDRESS 


LADIES AND GENTLEMEN, 


The Council’s report on the past year has been put before you, and I do not 
wish to take up time in saying anything about it in view of the address which 
I shall give, and will occupy your attention for quite long enough. It is, how- 
ever, my sad duty to enumerate the losses which the Society has sustained by 
deaths during the year, or which have only come to notice during the year. 

The Society is the poorer by the loss of one Special Life Fellow, 8 ordinary 
Fellows, and 4 entomologists who had been Fellows of the Society in former 
years, and I ask you to stand for a moment while I read their names. 

Frederick William FroHawk, who was elected to a special life fellowship 
in 1926, had been a Fellow since 1891. He was the son of a country squire and 
was born in Norfolk on 16th July, 1861. Educated at private schools, his 
natural talents soon made him known as a most gifted artist, and from an early 
age he began illustrating, first, in 1881, the Field, and afterwards ornithological 
works. He illustrated in 1896 British Birds, their Nests and Eggs, and in 1905 
provided twenty-four coloured plates for The Geese of Europe and Asia. He 
wrote, and illustrated, for the British Museum, the handbook Birds Beneficial 
to Agriculture in 1919. His earliest entomological paper—a note in the Entomo- 
logist in 1884 on the sleeping position of Thanaos tages—showed that his 
inclination was toward natural history rather than to taxonomy, and later 
years abundantly revealed him as that enviable combination, the artist- 
naturalist. He contributed many notes to journals, but it is here proposed to 
note only his outstanding accomplishment, the complete elucidation of the life- 
history of Maculinea arion (L.). In 1899 he recorded the oviposition upon 
flower-heads of wild thyme, seen by Mr. A. B. Farn, and watched development 
of the larvae upon the flowers. After the third moult “ the larvae persistently 
refuse to remain on the blossoms or any other part of the plant and appear to 
have a tendency to hide in the ground.” In 1903 he wrote that from observa- 
tions on the oviposition he felt convinced that some connection existed between 
arion larvae and the common yellow ant (Formica flava). He found two larvae 
rolling about together under the thyme blossom, one of which was feeding upon 
the other. Having proved the carnivorous habit, he found that after the third 
moult they do not attack each other, nor would they eat ants’ pupae. A live 
larva placed in a box with ants at once evoked striking behaviour, the ants 
running over it and licking away beads of fluid which appeared on the back 
and were subsequently found to emanate from a gland. The touch of an ant’s 
foot on this gland caused it to swell up and eject a droplet. This reaction 
appeared to be highly specialised, for touching the gland with a fine brush 
produced no response. Frohawk managed to induce the third-stage larva to 
feed on another plant and to reach in the fourth stage a length of a quarter of 
aninch. In 1905, with A. L. Rayward, he found a living pupa in Cornwall and 
the pupa-case of a freshly-emerged female which was at rest close by: this 
‘“ naved the way to success.” In July 1906, after prolonged search, a full-grown 
arion larva was found in an ants’ nest, with three more, of smaller size; but no 
more could be found in very many nests. The larva was then described, and 
Frohawk wrote that there was but little doubt that food is tendered by Lasiws 
flavus. The final chapter was written in 1915, with the aid of Captain Purefoy, 
who reported having seen a Myrmica laevinodis “ who had milked the larva 
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several times, suddenly seize it bodily and rush off with it.” Frohawk and his 
friends experimented by putting down near a laevinodis colony four arvon 
larvae which had just passed through their third and last moult, ready for 
entering their new and remarkable mode of life. In all four cases “ the indivi- 
dual ant which first finds the larva is always the one to seize and carry it off.” 
The arion larva hunches itself up in a peculiar manner (graphically illustrated 
by Frohawk) before being carricd off, possibly the result of a signal given to it 
by the ant. The previous failure to find larvae of arion in the nests of Formica 
flava was attributed by Frohawk to the probability that that little ant is 
incapable of carrying off such a bulky burden. 

The earlier work of illustrating ornithology was replaced in later years by 
his unsurpassed Natural History of British Butterflies, published by subscription 
in 1924 under the aegis of Lord Rothschild, who wrote in the preface that it is 
the only work in any language that contains a complete account of the life- 
history of all the sixty-eight British butterflies. The complete Book of British 
Butterflies, lavishly illustrated, was published in 1934 on more popular lines, 
and was followed in 1938 by Varieties of British Butterflies, illustrated by 
forty-eight coloured plates. This was his last great work, for his sight gradually 
failed. In virtue of his distinguished work for natural history, Frohawk was 
awarded a civil list pension in 1932 : he died on 10th December. 

Edward Oscar ARMyTAGE was elected in 1913. 

Brigadier-General Bertram Hewett Hunter Cooxn, elected in 1924, who 
died suddenly on 20th September at the age of 72, had a distinguished military 
record, and saw his first active service in the Nile expedition of 1898. He 
fought, and was wounded, in the South African War, and also fought in the 
First World War, in which he received many honours. His entomological 
interests lay in butterflies, and he made a large collection of South European 
species, which, beautifully arranged and furnished with precise data, he be- 
queathed to Oxford University. His last published note was on the occurrence 
of Rhyacia simulans at Windsor. In 1943 he separated the Scottish race of 
Hrebia epvphron Knoch, under the name of subsp. scotica. 

D. M. N. Davipson, elected in 1939, reported “‘ missing ” on active service. 

James Davipson, who died on 13th August, 1945, at the age of 60. . Born 
in Cheshire, he took the B.Sc., Liverpool, and was awarded the D.Sc. in 1915. 
His earliest studies were on the biology and feeding mechanisms of aphides, and 
he co-operated with L. E. Robinson in a beautifully illustrated work, The 
Anatomy of Argas persicus. In 1914, having enlisted, he was transferred to 
special entomological duties, and in Sinai made notable contributions to the 
control of fly-carried dysentery. He was appointed chief entomologist at 
Rothamsted in 1919, where he continued the study of aphides and their alterna- 
tions of host-plants: a monographic List of British Aphides was published in 
1925. Studies of the influence of chemicals added to solutions in which bean 
plants were grown as food for aphides led to pioneer work on “ trace elements ” 
in plant physiology. In 1928 he was appointed to take charge of the entomolo- 
gical department of the new Waite Agricultural Research Institute at Adelaide 
and studied the effect of physical environment on Smynthurus viridis which 
led to a prolonged consideration of the climatology of Australia, and statistical 
work on the relation between temperature and rate of development. He was 
a prominent Fellow of the Royal Society of South Australia from 1929 onwards 
and presided over it in 1937-38. He held the only chair of entomology in 
Australia, the Waite professorship, since 1935, and was a Fellow of our Society 
from 1913 to 1932. Further information on his work will be found in 1945, 
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oe R. Soc. S. Australia 69 : 313-7, from which these notes have been 
aken. 

Arthur H. Foster was a Fellow from 1913 to 1938. He was one of the old 
type of naturalist and antiquarian with a very wide general knowledge, and 
contributed notes on mammals, birds and Lepidoptera to the Hertfordshire 
Natural History Society : he was recorder for Lepidoptera for that society for 
nearly thirty years. 

George Frederick Grr, who died on 23rd June, 1945, at the age of 72, was 
elected Fellow in 1923. He was an accomplished field naturalist. His early 
preferences for Lepidoptera were later supplemented, and to some extent 
superseded, by interest in birds. He contributed notes on local fauna to the 
Lancashire and Cheshire Entomological Society, and was also a devoted 
horticulturist and skilful taxidermist. 

George Vernon Hupson, who died on 5th April, 1946, was born in London 
in 1867, the son of an artist who taught him to paint insects, so that at the age 
of 12 he wrote and illustrated a small book. Two years later he went to New 
Zealand and entered the postal department at Wellington, retiring in 1919. 
He was a man of great activity, with many interests, and his large output of 
work was made possible only by enthusiasm and adherence to routine. An 
assiduous collector, especially of the Coleoptera for which New Zealand is so 
remarkable, he was able after retirement to devote more time to preparing life- 
histories. The day before his death he was happily collecting with his grandson, 
and he died in an armchair with South’s British Moths open on his knees. His 
magnificent collection of New Zealand insects was bequeathed to the Dominion 
Museum at Wellington. For many years he had sent beetles to his old friend 
J. J. Walker, and on the death of the latter continued to enrich the collections 
which had passed to Oxford. Thus the Hope Department possesses an 
unusually fine collection of New Zealand beetles. Hudson, however, was more 
than a Coleopterist. He wrote half a dozen books on New Zealand insects, of 
which the Hlementary Manual of New Zealand Entomology, published in 1892, 
became very well known. The Butterflies and Moths of New Zealand contained 
sixty-two plates showing every species in colours; a supplement in 1940 
added over 200 species. Hudson was also a capable astronomer, and on 
9th June, 1918, discovered the star Nova Aquilae, which attracted much atten- 
tion. He was one of the original Fellows of the New Zealand Institute, which 
awarded him its highest honour in 1928. He was a Fellow of our Society from 
1913 to 1932. 

Rev. Father O. Pret was born in 1876, and became a Jesuit at the age of 18. 
In 1910 he was sent to China. After sixteen years work as missionary and, 
later, professor at Zikawei, he returned to France to recuperate health, and was 
able to study entomology at museums in Paris and London. Before returning 
to Shanghai he also visited museums in the United States and Japan. He 
succeeded Savio as director of the Musée Heude in 1935, and for his studies 
on Hymenoptera received the Passet prize from the French Entomological 
Society. He died on 5th July, 1945, and had been a Fellow of our Society 
since 1928. 

Cuthbert Fennessy Srnous was elected a Fellow in 1911. He was one of 
the many medical practitioners who find relaxation in entomology : his special 
interests were in medicine, pathology, and in entomology, Coleoptera. He 
published notes in 1910 and 1911 on some of the rarer species at Barton-on-Sea, 
and on the “so-called carrion-feeding Coleoptera,” of which the larger species 
were seen to devour dipterous larvae rather than carrion. 
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B. H. Smrru died on 19th April, 1946, aged 72. He had been a Fellow of 
our Society since 1911, and had been a collector of butterflies since boyhood. 

F. H. Taytor was elected a Fellow in 1936. He died in New South Wales 
on 20th December, 1945, at the age of 59. Having been educated at Sydney 
Grammar School, he eventually took up medical entomology, and was the first 
entomologist at the Australian Institute of Tropical Medicine, Townsville, 
his connection with it being temporarily severed in 1918 while he acted as 
entomologist to the special Blowfly Committee in Queensland. Transferred 
to Sydney in 1930, Taylor lectured at the School of Tropical Medicine, and 
carried out surveys of Diptera in New Guinea and Northern Australia. The 
mosquito-carrier of Dengue fever was traced from Darwin along the air route 
asfarasCootamunda. He collaborated in the production of service publications 
on Dengue fever, and the mosquito-carriers of malaria and other diseases in 
Australia, New Guinea, and Netherlands Kast Indies. A book on harmful 
Arthropoda of Australia and New Guinea is shortly to be published. Taylor 
formed the type collection of the school of Tropical Medicine, and had almost 
completed a monograph on TaBaNipAE. A member of the Linnean Society of 
New South Wales, he presided over it in 1938; he was also a member of the 
British Ecological Society. 

Rowland Edwards TurNER, who died on 29th November, 1945, in South 
Africa, at the age of 82, was a Hymenopterist of great experience, and had 
been a voluntary worker at the British Museum (Natural History) for over 
thirty years, greatly enriching it with massive collections of his own, numbering 
over 850,000 specimens. He was the world’s authority on THyNNIDAE and 
discovered a new family, DINAPSIDAE, in South Africa. 

Before I pass on to the Address, I feel sure the Society would like to record 
its appreciation of the award of C.M.G. conferred as a New Year Honour by 
His Majesty the King upon our former President, Professor P. A. Buxton, 
F.R.S.; and on your behalf I would offer our sincere congratulations to him. 


SOME REMARKS ON MIMICRY, WITH ESPECIAL REFERENCE TO 
THE AFRICAN NYMPHALINE BUTTERFLY PSEUDACRAEA 
EURYTUS L. 


Mimicry is no longer the subject of hotly contested debates in this Society, 
and indeed there has been no real discussion of it, as a whole, for many years. 
May one hope that this is because it is generally taken for granted? If so, 
there is danger lest it should be too much taken for granted, and I therefore 
feel that, more especially for the younger members in whose ears the echoes of 
far-off battles have not sounded, it will be well to spend a little while on some 
thoughts which may be helpful. 

I trust that the old idea of killing the subject by ridicule is now defunct. 
Among the archives of the Hope Department at Oxford I found a letter from 
the zoologist J. E. Gray to J. O. Westwood, discussing mimicry from this 
very point cf view. I may say that Gray, who handled a good many animals 
does not seem to have been, in any sense, an entomologist. ‘‘ My dear Wreat- 
wood, thanks for your letter in the Atheneum [1866, Dec. 8, p. 753). I think 
you have given the Mimicry its death-blow. I have always ridiculed it but you 
have given very strong arguments against it. I never heard such a foolish 
theory, and so weakly supported. Ever yours sincerely, J. E. Gray. 7 Dec 
1866.” In spite of ridicule, the theory of mimicry is far from being dead ! 


63 


It is unfortunate that for ordinary usage one must employ a name which 
has a very definite connotation and has proved to be a stumbling-block, from its 
very obviousness, to many critics and even to some, not opposed to it, who 
have not completely grasped the basic principles. It is disconcerting to find, 
in a recent little book on coloration (1), the following passage : “‘ Supposing for a 
moment that insects are aware of tone, colour and pattern of inanimate objects 
in their immediate world, or of leaves and flowers which sway in the wind: 
why should they not also cognise the conspicuous, rapidly moving life which is 
equally a part of their environment? It is quite suitable for an insect of slow 


habits, living amongst lichen, to take on the appearance of lichen. . . . But 
amongst insects of active habits, what more suitable than to resemble some 
quickly moving, conspicuous model in the same environment ...?2”’ This 


idea of consciousness will creep in, and confuse the issue. But the only sub- 
stitutes—the terms Pseudaposematic for Batesian mimicry and Synaposematic 
for Miillerian resemblance—seem to be too cumbersome for ordinary use, so 
that the term mimicry cannot be dropped. But it must be kept for Batesian 
mimicry, and not, as formerly, used for cryptic resemblances to leaves, stones, 
etc. The only good in such usage is that it does emphasise the fact that Batesian 
mimicry and special procrypsis are different aspects of the same thing. This 
point is one on which critics often show their narrowness of outlook, by putting 
mimicry on a little pinnacle of its own as something peculiar and isolated. 
In reality one can form a complete chain of examples from general crypsis to the 
most perfect pseudaposematic resemblance, in which it cannot be claimed that 
one link is quite different from the rest. Consider the following cases—an 
earth-coloured grasshopper—a bark-like moth—a stick-like Phasmid—a moth 
resembling a bird-dropping—a spider resembling the empty head capsule of a 
dead ant, and a spider mimicking a living ant. I think that difficulties are 
~ introduced by too much “ pigeon-holing.” Thus :— 


A. A species is a mimic or it isnot. Therefore, how can an initial slight 
resemblance have any value ? ; 

B. A species is either “ nice’ or “ nasty.’’ Therefore, what becomes 
of the claim that ants, which are devoured wholesale by specially modified 
vertebrates, are protected, and thus form models for mimicry ? 

C. An enemy is either hungry or not hungry. 

D. A prey is either conspicuous or concealed. 


Looking at these four statements, one is struck by the contrariness of things. 
Critics have often spoken as if mimicry were the product of “ arm-chair 
enthusiasts,’ and yet these four statements obviously emanate from an “ arm- 
chair ’’ mind, while support for the theory comes, as it always has done, from 
naturalists who have actually been deceived by it. 

Let us consider these four points a little more : first, an insect is a mimic or 
it is not. Above all things mimicry is an affair of life, and not merely of 
cabinet specimens. Critics discuss at length the details of the appearance of a 
supposed mimic, and prove to their own satisfaction that A cannot be a mimic 
of A because a yellow spot is not of the same shape, and occupies a different 
position on the body, or wing. That may be all very well in the cabinet, but 
not in life. The enemy is seeking food amidst many distractions, with multi- 
plicity of insects and other food to choose from, and if he hesitates either some- 
one else will get the prey or it may escape while he makes up his mind. It is 
highly significant that mimicry is best exemplified where, and when, insect life 
is most abundant. Thus a mere trick of flight or gait, a change in the angle of 

PROC. R. ENT. SOC. LOND. (c) 11. No. 13. (May 1947) Cc 
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incidence of the light, an imperfect glimpse of the insect among surrounding, 
and intervening, objects may cause hesitation, and he who hesitates is lost. 
How often must many of you to whom I am speaking have “ thought it was 
something else,’’ and subsequently been amazed that you could have thought 
so! A very experienced student of British butterflies told me that every 
year, when the first Pararge megera appeared, he was liable to be deceived by 
its appearance, to be disillusioned after capture! The interesting article by 
G. 8. Carter (2) applying Russell’s conception of “ valent characters ” to mimetic 
resemblances is much to the point. He says, “ Characters that are competent 
to initiate action are called valent for the action initiated.” But they may be 
valent only in certain surroundings, or in different circumstances for different 
types of action. Thus, “ The bird will confuse the mimic and its model if they 
both possess the same valent characters, and not necessarily if they are similar 
in general form and colour.” This helps one to understand not only the value 
of an initial, slight, resemblance, so often felt to be a difficulty, but also the 
unimportance of difference in size between two species, of which one is claimed 
to be a mimic. Under the theory of “ valents ” this does not matter. If you 
look at the situation not on the supposition that the predator avoids A because 
he thinks it 7s A, but because it reminds him of unpleasant qualities associated 
with the appearance of A, then you can accept the explanation both for complete 
mimicry in which there is deceptive resemblance, and for all grades below that. 
This also makes clearer the fact that the division of ‘‘ mimicry” into two 
separate classes, Batesian and Miillerian, is another example of false pigeon- 
holing. 

I should like to dwell for a moment on those two supposedly widely separated 
conditions. As originally described they are, in essence, entirely different, 
yet how confused do people get about them! For example, take this sentence 
from a recently published note on experiences at Sierra Leone. The writer had 
taken the mimetic hippocoon female of Papilio dardanus Brown, which resembles 
Amauris mavius manus L. He says, “ Both species are probably equally 
common in this locality; the mimetic factor is therefore more likely to be 
Batesian than Miillerian.”’ The Papilio, however, is not as common as the 
Amauris, but, if it were, the resemblance would be Miillerian and not Batesian. 
To cry “ Wolf” too often is dangerous, and the weak point in Batesian mimicry 
is that if it is too widely practised it defeats itself. Batesian, Pseudaposematic, 
resemblance involves deceit—the enemy is so misled by the great likeness of A 
to A that he mistakes it for A, and leaves it alone because he remembers un- 
pleasant experiences associated with A. You may use the term mimicry 
for this provided you are clear as to the quite passive part played by the insect 
itself in the development of the resemblance : it is merely a lump of clay in the 
hands of the potter, Natural Selection. Miillerian, or Synaposematic resem- 
blance involves no suggestion that A zs A, only that it calls to mind the 
appearance and attributes of A. It is reversible—i.e., A protects A just as A 
protects A. This, of course, can occur only when both insects are distasteful. 
Now, the idealised case is one in which they are equally distasteful, which may 
be termed the purest case of Synaposematic resemblance. But, as a fact, we 
find that in a large association with simple warning coloration, such as the black- 
and-white-tipped, brown, Danaus chrysippus L. and its followers, or the black- 
and-brown Lycid beetles and their mimics, one can arrange the “ chrysippoid ”’ 
or “ lycoid ” insects in a series forming a chain leading from the most distasteful 
chrysippus or Lycus at one end down to species with the same pattern, but which 
we have no reason to believe are highly, if at all, distasteful—e.g., the mimetic 
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Liptenine Lycaenid Mimacraea marshalli Trimen or a Lycoid Asilid Ancylo- 
rhynchus (= Xiphocerus) cruciger Loew. Since on this arrangement any link 
in the chain is more objectionable than its neighbour to the right, but less 
objectionable than its neighbour on the left, there is thus a Batesian element 
even if the whole series is taken as a Miillerian association. You will see that 
under this view the old term “ mimicry ring” that was employed for large 
Miillerian associations will not do, for the two ends of the chain cannot meet : 
the larger the series, the farther apart are the ends. It can only be a ring if all 
the members are equally objectionable. A recent essay by W. H. Thorpe (3) has 
a bearing on the process of development of warning colours in association with 
objectionable qualities. Discussing “ habituation ” and “ latent learning ” he 
writes, “ Anything strange within very wide limits, or a familiar object in a 
new context is responded to either by an avoiding reaction which may be rapidly 
extinguished by habituation if no dire results follow, or by cautious investiga- 
tion. This implies a highly organised background of the familiar against which 
something new stands out as possibly dangerous and something to be investi- 
gated. The investigation completed, this new object is ‘ built in’ to the per- 
ceptual world as something which can henceforth be ignored . . .” Thus any 
new, conspicuous pattern would, at first, score by being avoided, and objection- 
able qualities would have time to develop. Or, if they already existed, the 
increase of a doubtful quality of distastefulness could develop into first-class 
nauseousness. Be it specially noted that the “ cautious investigation ” would 
result in the development of the well-known resistant qualities of aposematic 
insects—it is curious how these qualities are disregarded by those who disbelieve 
in the efficacy of warning colours. 

Let us pass on to another case of false pigeon-holing—e.g., the desire to class 
any species as either “ edible ”’ or “‘ non-edible.”’ How often one finds in litera- 
ture a note expressing surprise that such-and-such a species, warningly coloured 
or “* supposed to be distasteful,” was seen to be captured, or even eaten, by some 
vertebrate predator, and the statement that this shows what nonsense the theory 
is! Such a critic might well be asked whether, because on a battlefield a soldier 
was found dead from a bullet which had pierced his steel helmet, he would 
consider that a helmet is no protection at all? It never seems to occur to such 
critics that if there were no captures of distasteful prey by very hungry, 
or inexperienced enemies, there could be no selection to build up, or maintain, 
the protective qualities. I have paid especial attention (4) to the attacks of 
birds upon larvae of Zygaena filipendulae L., and find that many are destroyed. 
This is because the time when they are most conspicuous (when exposed on a 
stem before constructing the cocoon, or in the cocoon in a situation where a bird 
can get at it to peck it open) coincides with the emergence of fledglings from 
the nests. The insistent clamour causes even comparatively unpleasant objects 
to be taken to them as food by the parents. I have seen many cocoons which 
had been pecked open, the contents investigated, and then left, oozing bright- 
yellow, acrid-smelling juice : in one case the larva sealed up the eocoon again 
and eventually emerged as a moth. There can be little doubt that these 
larvae and pupae have a certain degree of distastefulness, but that does not 
protect them against every attack by inexperienced or very hungry enemies. 
Another point to be remembered is that the memory of the predator needs to 
be constantly refreshed by other attacks after the first has been forgotten. 
Cott’s experiments with the toads and bees (5) showed this clearly, and that 
lamented great naturalist C. F. M. Swynnerton always insisted on this point in 
connection with birds. 
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As another example of false pigeon-holing, let us take the supposition that 
an insect is either conspicuous or concealed. I remember in my own experi- 
ments with a monkey a clear case of border-line between cryptic and conspicuous 
appearance, and of border-line edibility. The monkey found on the ground a 
female Acridid, Lamarckiana loboscelis Schaum, a large, corpulent, wingless 
specimen coloured so as to resemble a clod of earth. Individuals vary in shade, 
sometimes lighter than others, and a light individual on soil that does not 
match it is far from being procryptic. There is always a dark patch on the side 
of the thorax, and one can easily imagine how the contrast might be developed 
until a quite aposematic type of coloration would eventuate. The specimen 
under consideration was obviously not considered by the monkey to be high- 
class food, and development of definitely distasteful qualities can be visualised 
as taking place part passu with the acquisition of aposematic coloration. Thus 
a cryptic, not markedly distasteful, species would have been transformed into 
one typically aposematic. 

Very interesting are the caterpillars of LastocamMpripAa—E—among the most 
cryptic of insects. Yet when disturbed they reveal one or more clefts across the 
thoracic segments filled with brightly coloured spines. It may be asked, is not 
cerypsis, implying high edibility, in conflict with the possession of an aposeme, 
supposedly associated with some unpleasing quality? Note that I say “ un- 
pleasing quality’ and not “ distastefulness,” for there is reason to think 
certain features, such as stings or spines, need not mean gustatory unpleasant- 
ness. My experimental monkey greedily ate wasp grubs and pupae, and pupae 
of the ant Megaponera foetens F., and even a fiercely stinging Mutillid, after it 
had been violently rubbed on the ground, was eaten readily. I do not see why a 
highly cryptic larva could not develop an aposeme such as brightly coloured 
spines, visible only as a last resort after the cryptic disguise had been found out, 
without any alteration of its body-juices to make it “ distasteful.” I put this 
combination of defences at a very high level, as an improvement on even the 
best crypsis. It is safest to escape notice, but if one zs seen, there is still a last 
defence. 

Let us now pass on to some considerations of mimicry, and explanations 
put forward by those who cannot accept natural selection. First, the entirely 
plausible one that similar appearances are due to similar environment. 

Poulton long ago pointed out the futility of such an explanation for the 
mimics of Lycipar. The coloration of the mimetic adults, and their models 
is laid down in the larval stage, and the larvae of these insects live under exceed- 
ingly different conditions of food, parental care, light, temperature and 
humidity. Study of mimetic butterflies in different parts of their distribution 
provides equally destructive cases. The female of Papilio cynorta F. in West 
Africa closely mimics the female of the Acraeid Bematistes epaea Cr.: both are 
black and white. Both species are found in Abyssinia, but epaea becomes 
tawny orange, like its male in both West Africa and Abyssinia, instead of white. 
The female cynorta, however, is black and white, but the pattern is slightly 
different, and it now resembles the Abyssinian’race of Amauris niavius L.—a 
species abundant on the West Coast of Africa, but not serving as a model for 
cynorta in that country. On the west coast of Lake Victoria, in Uganda, cynorta 
is of the black-and-white West African form, but the West African model epaea 
has altered greatly in this area. Instead of being tawny orange in the male and 
white in the female, both sexes are alike—dark greyish-brown, with the paler 
areas much contracted and of a cream or butter-yellow colour (paragea Gr.-Sm.). 
Other cases could be cited were there time, but I would pass to another argu- 
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ment—that the resemblances are accidental, which means that no attempt is 
made to seek an explanation. But, one may ask, why has accident produced 
likeness only in conspicuous insects? Great numbers of moths and butterflies 
resemble dead leaves, but the resemblance is often produced by different 
means, and you do not find one species of “ dead-leaf butterfly ” so closely 
resembling another, of widely different affinity, that they are with difficulty 
separated. . 

Accidental resemblances undoubtedly occur in different parts of the world, 
as F. A. Dixey showed long ago (6), but few will compare in perfection with good 
mimics. One of the most startling is Cethosia leschenaulti Godart of Timor and 
Wetter islands, the upperside of which is like that of our Nymphalis antiopa (L.) 
and very unlike that of its allies. The under surface, however, is of the Cethosia 
type. Closely linked to this argument of accident—perhaps only a more 
scientific presentation of it—is the explanation by parallel mutation. This, 
like other objections to the explanation by natural selection, can be countered 
by taking the wide view of these:resemblances which has been discussed earlier— 
2.€., that mimicry is only a special case of resemblance to a particular part of the 
surroundings. How can parallel mutation explain the resemblance of a moth 
to a bird-dropping? Why, then, should it be invoked to explain resemblance 
to another insect? Of course, if it does occur, Natural Selection will utilise 
it; but it cannot be invoked in a general way. Parallel mutation scarcely covers 
cases of resemblance to different objects, or models, at different periods of 
growth (7) or different times of the year (8). The resemblance on upper surface 
alone, to a model, such as occurs in those interesting genera Hlymnvas in Asia, 
Elymniopsis in Africa and Protogonius in tropical America, or in some species 
of Telipna in Africa, if due to parallelism, is an extremely limited example of its 
operation. The fact that the chemical composition of the pigments in model 
and mimic, pigments which give sufficiently similar optical effects to be con- 
sidered as of the same colour, is completely different, is surely an unexception- 
able argument against the production of the same effect by parallelism. Detailed 
study of mimetic butterflies has given grounds for belief that the mimetic like- 
ness may begin in a small way on the under surface, and may later appear on 
the upper surface. The African Lycaenid Phylaria cyara Hew. is a very ordinary 
blue butterfly on the upper surface, but the underside shows the “ mud- 
drinkers’ aposeme; white, with an orange base to the hind-wing and marginal 
black spots: this pattern is unique among its kin, but is like that of Mylothris 
and other Pierids which associate in numbers on damp mud. _ I have never seen 
this butterfly elsewhere than on wet mud, and it would seem to be a genuine 
case of Batesian mimicry on the under surface only. Among South American 
PrieripaE the male Perrhybris malenka Hew. shows on the lower surface a faint 
mimetic likeness to Mechanitis, which is immensely better shown on the upper 
surface in the female. On any other theory than natural selection it is difficult 
to explain why mimicry should begin on the under surface. The feature of 
mimicry is that it appeals to the eye: the essence of the phenomenon can be 
summed up in a few words—Mimicry deceives the artist but not the anatomist. 
Why, on the other hand, should the process of parallel mutation produce effects 
only on parts that are freely visible? The males of some Dismorphia are 
particularly instructive in this respect : the wings have not become so narrowed 
as in the female, and the anterior part of the hind-wing, normally covered by the 
mimetic front wing, retains the Pierid white colour. Another point which may be 
mentioned here as a further difficulty in the explanation by parallel mutation, 
was well put by Dixey (9). “‘ Mimetic assimilation aims only at the general effect 
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of the resemblance and is apt to ignore considerations of mere homology.” 
He figures three butterflies from New Guinea, each, when at rest, showing a 
very dark underside with a red basal streak. In the Delias, which is presumably 
the model, the streak lies along the costa of the hind-wing ; in the Nymphalid 
Mynes it is in the same position, but in the Huphina it is along the costa of 
the front wing. Yet when all the wings are shut down the relative position of 
these red streaks is very much alike. Another pertinent question is, how comes 
it that parallel mutation produces mimetic likeness only between conspicuous 
species? (Vide supra.) 

A quite significant point that requires further study is the fact that of all 
the fossil butterflies known, not one belongs to the great groups that now show 
warning colours, such as DaNAIDAE—HELICONIDAE—ACRAEIDAE. This fits in 
quite well with selectionist views. For warning colours, in principle, are a 
second-rate method of defence which cannot stand by itself. An enemy only 
ceases from attacking a dubious morsel because he can find other, more 
palatable, food. Warning colours are even a danger by their conspicuousness 
when insect life is scarce, as in a tropical dry season, or temperate winter : 
there are few aposematic insects in deserts. Thus, in the early days of butterfly 
history individuals may well have been scarce, and there was little profit in 
being conspicuous. 

I should like now to descend from the general to the particular, and discuss 
one of the most remarkable genera of butterflies, Psewdacraea of Westwood, of 
Limenitid stock. Entirely confined to Africa, it is poorly developed in Mada- 
gascar, and not known in the Seychelles or Mauritius. There are some nine 
or ten species, and only two are not mimetic; the others are some of the finest 
mimics known. The models are Danaus chrysippus L. in two of its forms, 
various species of the Danaine genus Amauris and the genera Bematistes and 
Acraea among the AcraEIpAE. The fact that four genera, of two families, 
are mimicked by this one genus controverts the argument that mimicry is 
just a case of parallel series. A number of “ species ”’ are listed by Aurivillius 
in Seitz as belonging to the “ ewrytus’’ group, but there is little doubt that 
they are all (except dolomena Hewitson) members of one species-complex 
Pseudacraea eurytus L. in different stages of sub-specification. All the models 
for eurytus are species of the Acraeid genus Bematistes and to some this may 
seem to support the thesis that this mimicry is merely a case of parallel 
resemblance. How strange it is, if this is so, that the models always happen to 
be those species of Bematistes which are predominant in the locality. What has 
mere numerical abundance got to do with parallelism? Perhaps one of the most 
striking species of Bematistes, in size and vivid contrasts of coloration, is B. 
formosa Butl. It is, however, by no means abundant, and, at least so far as is 
known at present, there is no form of ewrytus mimicking it, though with this 
protean species such a form may be discovered any day. To my mind it 
challenges Papilio dardanus Brown as “ the most interesting butterfly in the 
world,” to use Poulton’s phrase. It is true that the latter shows us in 
Madagascar and Abyssinia the primitive non-mimetic female, and, in the 
highlands of Kenya, the steps by which mimetic females were evolved. In 
Pseudacraea ewrytus both sexes are mimetic, which is not the case in dardanus, 
but we cannot tell what the original non-mimetic form was like. There are 
male forms and female forms, each mimicking the corresponding sex of some 
species of Bematistes which is sexually dimorphic; or both sexes may be alike 
in mimicry of a monomorphic model. One form, confined to the female sex, is 
derived by a slight change in colour, but not in pattern—a most interesting 
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point—from a female form which mimics the corresponding sex of a species of 
Bematistes of which the male also serves as a model for a male eurytus. The 
species which this modified female resembles, however, is another Bematistes 
of which the sexes do not differ. Lastly, in one area where there is only one 
species of Bematistes to serve as model, the local ewrytus, possibly a geographical 
sub-species, has two forms of female, mimicking each sex of the dimorphic 
model—the only case in this great complex of a female mimicking a model of 
the opposite sex. The distribution of ewrytus is most interesting, for it is one 
of the pointers to the conclusion that the forested areas in Africa were formerly 
much more continuous. In East Africa it occurs in the forested highlands 
of Abyssinia and the forested mountain region along the Sudan—Uganda frontier. 
Thence at intervals in suitably forested areas southwards through Uganda 
and Kenya into the coastal districts of Usambara, and the Semliki Valley. 
Tanganyika Territory, except for Usambara, seems unsuitable for it now. It is 
found again in closely similar forms in Nyasaland and Natal, as far south as 
Pondoland. I have seen no specimen or records of it from Rhodesia or Mozam- 
bique+: the Zambezi system is quite free from this butterfly. Its western 
distribution seems to be throughout the forest regions, as far as Angola, Kassai 
and Katanga in the south. The dry northern belt excludes it from reaching the 
parallel of 10° N., the nearest locality I have found being Konakri in French 
Guinea; even in Abyssinia it keeps south of the 10° parallel.? It is not usually 
considered to be abundant, yet in Uganda it is not uncommon, though never 
so common as another species of the genus, Pseudacraea lucretia Cr. The great 
collections made without selection by Dr. C. A. Wiggins at Entebbe, May 1909 
to May 1913, provided 379 specimens of all forms of Pseudacraea eurytus and 
1617 of the models, species of Bematistes. Male Bematistes unless serving as 
models (e.g., B. pogger) are not included. This proportion suggests Batesian 
relationship, which is supported by the behaviour of the respective insects. 
Mr. T. H. E. Jackson, who has greatly helped me with specimens, has recently 
found it less scarce in the eastern part of the Congo forest than I was led to 
believe from published accounts, and from the report which M. Ghesquiére 
kindly furnished on the specimens at Tervueren. Pseudacraea eurytus has been 
the subject of prolonged study ever since Doctor K. Jordan in 1911 (10), from 
study of variations and of genitalia, announced that a large number of so-called 
species must be considered as one interbreeding community. Iam at present 
engaged in preparing a monographic study of this community, and will only say 
now that its southern representative in Natal has only one form, sexually 
dimorphic, which may possibly have become so distinct by isolation that it 
cannot interbreed with the other forms. I greatly wish that pupae from Natal 
could be sent to be hatched and mated with local forms in Uganda; it could be 
done by air and might prove most interesting. Indeed, there is a marvellous 
complexity in Uganda alone which should provide material for genetical 
research, and I would urge this problem upon geneticists. 

The interesting phenomenon of Secondary Mimicry, of which not very many 
examples have been described, is, I believe, shown by a form of ewrytus in 
Uganda. Secondary mimicry may be found in an association in which there are 
several distinct species resembling in general the salient features of a common 

1 Captain R. H. R. Stevenson of Southern Rhodesia has since told me of specimens 
from Dondo and Amatongas along the Beira—Rhodesia railway. 

2 There is one exception : a male specimen from Gambia in the National Collection of 


the form e. eurytus. The National Collection possesses an aberrant specimen of the female 
form poggeoides, with data “‘ Wad Medani, Sudan,” but I find it hard to believe the accuracy 


of this. 
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model. But in the smaller details they are not all the same, and among the 
mimics themselves there may be one, perhaps larger and more powerful than 
another, which has minor characters all its own. These special characters, 
while not greatly detracting from the resemblance to the model, may be also 
found in another mimic, and Poulton suggested that the less powerful mimic 
may have acquired a secondary resemblance to its larger or more dominant 
fellow. The view that I put forward earlier in this address that such an 
association with common coloration should be regarded as a chain rather than a 
ring fits in well with secondary mimicry. As an example there is a male form 
of Pseudacraea eurytus, hobleyi Neave, which in Uganda mimics the male of 
Bematistes macarista EK. Sharpe, which is also mimicked by both sexes of the 
larger and very distinct eastern race newmanni Thurau of the species Pseudacraea 
gottbergi Dewitz. The orange fore-wing band of macarista and hobleyi is not 
acutely angled, and not narrowed in front, but this is the case in newmannq. 
There is in Uganda, in localities where newmanni is found, a variation of hobleyi 
showing the angulation, narrowing, and also slightly darker colour, of the fore- 
wing orange band, which produces a resemblance to newmanni. This I named 
kiinowordes.8 

Pseudacraea eurytus is particularly interesting in Abyssinia, for it occurs 
in forms now characteristic of Uganda (terra Neave and tirikensis Neave) as 
well as a typically West African form (youbdonis Ungemach, derived from striata 
Butler) and another (mzmoras Ungemach) peculiar to Abyssinia. This illustrates 
the former closer connection of Abyssinia with the west, probably by means of 
riparian “ gallery-forests,’ which is shown by many groups of animals: the 
form striata is now not found farther east than 20° E. (in the Belgian Congo), 
and is not known even from the Semliki valley, where west does meet east to a 
considerable extent. It is really a “ coast ’’ species. 

There is usually remarkable correspondence between common species of 
Bematistes and the forms of ewrytus in any locality, and two interesting examples 
may be quoted, because the first has been completely overlooked since it was 
first described, and the second, originally described from a single female, has 
now provided a number of examples, including males. The question is also 
linked with a species of Acraea illustrating a weak point in the argument for 
production of mimicry by parallel mutation. Bematistes quadricolor Rogenhofer 
exists in mountainous regions of East Africa, the Ruwenzori area in western 
Uganda, the highlands of Kenya, and of Tanganyika Territory. The race 
inhabiting western Uganda is latifasciata E. Sharpe, and it is resembled by a 
local race butlert Aurivillius of the common Acraea johnstont Godman, confined to 
that area. A unique specimen of Pseudacraea was described by Grunberg as 
ruwenzorica in 1912, but was ignored by Aurivillius in Seitz, and has never been 
taken since. The good figure leaves no doubt that it is a mimetic form of 
eurytus, following B. quadricolor latifasciata. Another locality for that Bema- 
testes is Mt. Elgon and neighbouring highlands of Kenya Colony, where Acraea 
johnston is found in considerable variety, but not resembling quadricolor. 
Thus, the parallelism fails in this locality. At the present time there is no 
form of Pseudacraea ewrytus in the Elgon area which resembles B. quadricolor : 
the species does not exist there, but follows the other models resembled in the 
adjoining lowland area of Uganda. However, on Marsabit mountain, between 
Nairobi and Lake Rudolf, an undoubted form of eurytus occurs—victoris 
Eltringham, described from a female in 1929, but now better known from Mt. 


_, > At that time kiinowi Dewitz was thought to be a species separate from gottbergi, and 
its eastern race in Uganda was named newmanni. 
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Meru, a little north of Nairobi. This has a fair likeness to the local race of 
Bematistes quadricolor—namely, leptis Jordan, which is reported to be plentiful 
there: I have no information whether other species of Bematistes and forms of 
ewrytus are known from that locality. The nomino-typical race of B. quadricolor 
Rogenhofer, occurring from Kilimanjaro to Arusha, has no form of ewrytus to 
mimic it, nor has the race which is found in the Usambara mountains. The 
facts seem to indicate that B. quadricolor is a “‘ weak” model, for Psewdacraea 
eurytus does occur in Usambara in a form conradti Oberthur mimicking another 
species of Bematistes quite different from quadricolor in appearance—namely, 
adrasta pancalis Jordan. B. quadricolor perhaps only serves as a model when no 
other species can provide a better one. On Mount Elgon it is not copied by 
Acraea johnston, which seems to find B. pogget Dewitz and Danarpar better 
models. This assemblage of facts seems to me strongly to controvert the 
theory of parallelism. ' 

One of the most interesting facts that has arisen from the intensive study 
of ewrytus in Uganda is the close harmony between numbers of models as 
compared with the mimetic species, and the appearance of that species. In the 
presence of superabundant models the forms of ewrytws show very close resem- 
blance to them. But if the numbers of models are not greatly superior to, or 
even less than, those of ewrytus, the latter may be found in great variety, show- 
ing forms transitional between the different mimetic forms, or even distinct 
from them. In the absence of models to protect them, there is no reason why 
one form of ewrytus should escape predators more than another. There is 
good correspondence between Bematistes and eurytus in the larger areas of their 
distribution. The West African type of coloration, with brownish bar on fore- 
wing and brown hind-wing, does not occur to the east of the Semliki Valley 
in either models or mimics; it is found among the forms of ewrytus in the south- 
west Sudan, however—another example of the close association of that area 
with West Africa. The deep golden-yellow forms, B. tellus ewmelis Jordan 
and eurytus terra Neave, are especially characteristic of Uganda, though that 
type of coloration does occur to the west. In Natal there is only one species of 
Bematistes, and one dimorphic form of ewrytus mimicking it. A slight modifica- 
tion of each of these occurs on Mt. Mlanje, Nyasaland. Black-and-white female 
forms occur throughout the area of distribution, resembling appropriate local 
species of Bematistes. There is reason to believe that we can now watch a 
change occurring in the usual Bematistes-Pseudacraea association as a result of 
the spreading into Uganda of a Bematistes from the east, a form of aganice. 
Nominotypical B. aganice Hewitson is a South African species, but it extends 
as aganice montana Butler, northwards through Tanganyika Territory into 
Kenya as far as the Mau escarpment, and across the Kenya—Uganda frontier in 
a slightly different form, wgandae Van Someren, into Hastern Uganda. Now, 
our oldest large collections from Entebbe on the north shore of Lake Victoria, 
made by Dr. C. A. Wiggins from May 1909 to May 1913, contain 1618 specimens 
of various species of Bematistes, but only one male and six female aganice. 
There are a few records of earlier date in the National Collection—a female from 
Usoga (eastern Uganda) March 1899, and nine males and four females from 
Kampala certainly before 1905, and a male and female from Entebbe, 1908. 
When I lived and collected on the Sese Islands in Lake Victoria (Damba, 
Kome, and Bugalla) in 1911 and until April 1913 I never saw this species, and 
was therefore much astonished to find it in numbers in 1914, and in subsequent 
years‘I found it firmly established and abundant on Kome Island and its smaller 
neighbours, though it was not on Bugalla in 1929. It would be most interesting 
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to obtain new collections from my old collecting grounds. Dr. Van Someren 
found it plentiful on both sides of the Nile at Jinja, 1919-23; in fair numbers 
in the Mabira forest, between the Nile and Entebbe, 1919-23, and a very few at 
Entebbe in 1920. : is 

Now, while the female aganice in Uganda has a pattern closely similar to 
that of the predominant B. macarista and B. alcinoé camerunica Aurivillius, the 
male has a light brownish-orange hue and a pattern not like that of any other 
Bematistes in Uganda. It was most interesting to find that in a small collection 
of Bematistes and Pseudacraea eurytus made in Eastern Uganda in 1923, in 
which aganice greatly predominated, one male of the six ewrytus collected was 
of a form not hitherto distinguished, with all the pale areas on the wings of a 
dark tawny-orange colour, and the provisional inference was drawn that this 
was due to selection towards the coloration of the male aganice, although the 
pattern on the fore-wing is not quite the same: this form was then named 
opisihorantha Carpenter. In 1929 I made a small collection from Buvuma 
Island lying in the gulf which gives rise to the Nile at Jinja, and obtained the 
following: B. aganice 6, B. poggei 1; Ps. eurytus opisthoxantha 1, hobleys 4, 
all transitional to opisthoxantha, 2 tirikensis Neave (the black-and-white female 
form) and 1 obscura Neave. ‘These results so obviously needed extending that 
T recently sought the help of the biological staff of Makerere College, Uganda, 
and with their aid obtained a good series of captures by a native veterinary 
student (see table). 

This collection shows how B. aganice predominates, and that a larger pro- 
portion of male Pseudacraea eurytus have the hind-wing band orange like that 
of the front wing than in any area where the predominant models (B. pogger 
male and female, and B. macarista male) have the hind-wing band white. It 
would be of extreme interest to obtain from the neighbourhood where the 
earliest collections (now compared with the Buvuma Island series) were made 
by Dr. Wiggins at or near Entebbe, further large collections, to see whether the 
establishment of aganice as an abundant insect, in the presence of the hitherto 
predominant models macarista and poggei, has had an effect on the Pseuda- 
craea population. Dr. Wiggins’ collection of 357 eurytus contained eighty 
hobley with white hind-wing band and only three opisthorantha with orange 
band on hind-wing; among the Bematistes there were 422 male macarista and 
145 male and female pogge: with white hind-wing, and only one male aganice 
with the orange-brown hind-wing. 

I think I have said enough to show how very interesting this polymorphic 
Pseudacraea eurytus is, and what fine material for the study of variation and 
mimetic resemblance. But it is not, presumably, unique. I think that the 
tropical American genus Protogonius could provide equally interesting results if 
studied bionomically by large collections made without selection and studied 
numerically. It is regrettable that the fauna of the land where mimicry was 
first observed should have provided so little evidence of the sort that has come 
from Africa. Work on the American fauna seems to have been taxonomic 
rather than bionomic, and collections made rather to obtain rarities than to 
study the interaction of members of the population on each other. By such 
studies we can draw nearer to understanding the processes which have resulted 
in mimicry, by natural selection, as I firmly believe. Bates’ great theory, 
reinforced by that of Fritz Miller, has survived ridicule; it still has to meet 
misrepresentation by those who do not trouble to understand it, or criticise it 
from very narrow grounds, and with arguments of limited application. Harm 
is done also by rash over-statement, unsupported by adequate facts, and I 
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plead for more experimental evidence on such points as relative edibility and 
the preferences of predators. So far as I know, no adequately conducted 
experiments of such a kind have done other than confirm the theory of apose- 
matic colouring. How futile, then, is the statement made by one writer (11) 
that if the doctrine of natural selection “‘ can emerge minus its sexual selection, 
its warning colours, its mimicry, and its signal colours, the reaction over the 
end of the century will have heen a distinct advantage.” Instead of vague 
statements, either for or against, explanation based on Natural Selection, let 
us have evidence, and we shall arrive at the truth. 

May I, in conclusion, quote a few lines by William Watson, entitled : “ What 
Science says to Truth”’ ? 


As is the mainland to the sea, 
Thou art to me: 

Thou standest stable, while against thy feet 
I beat, I beat. 


Yet from thy cliffs so sheer, so tall 
Sands crumble and fall; 

And golden grains of thee my tides each day 
Carry away. 


Golden grains, however, are not always secured and borne away so easily, and 
the seeker after truth may find himself beating against rock of quartz hardness 
only to be quarried by special methods used by exceptional persons. Such 
were Newton and Darwin. If you feel that what has been laid before you 
to-night is harmonious with, and indeed depends on, the principle of Natural 
Selection laid down by Darwin and Wallace, I shall be amply rewarded. So I 
lay down the Presidential pen and welcome my successor, well known to you 
all. I should like again to express my gratitude for the honour you accorded 
me by electing me two years ago, and I wish especially to thank the officers 
for their unflagging zeal on behalf of our Society and the work they have so 
effectively done to make it prosper. 
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At the close of the meeting the PrestpENT, on behalf of the Council and 
Fellows of the Society, made a presentation to Mr. Francis J. Griffin, in 
recognition of his services to the Society during his Registrarship. The 
PRESIDENT said :— 

Mr. Francis Grirrin—You were appointed Registrar in July 1929 when 
important changes in the affairs of the Society were taking place, and the 
Honorary Officers could no longer cope with the whole of the work unaided. 
The construction of the present meeting room, the expansion and re-arrange- 
ment of the library, the organisation of the Society’s offices and general routine 
work were the main tasks confronting you. The steady expansion of the 
Society’s activities, and the high standard of technical excellence achieved by 
our publications, are some measure of your success. The full measure of your 
services to the Society during the seventeen years that you have been with us 
cannot. be recorded in a few words. Now that you are one of the Fellows we 
hope often to see you: we wish you every success in your new post, and we 
ask you to accept this small gift as a token of a long and happy association. 


The PRESIDENT, on behalf of the Council, also made presentations to Miss 
Evans and Sergeant Campbell in respect of their service to the Society during 
the war years. He said :— 

Miss Eprrn Evans—You have now been with us for fourteen years, and the 
Council feel that the Society owes you special recognition for the constant 
loyalty with which, during the arduous period of the war, you stood by us and 
kept the machinery running through the many difficulties. I have no need 
to emphasise your efficiency and readiness to help, for they are so well known 
to all of us. Fellows will, I feel sure, be delighted to hear that you have been 
offered, and have accepted, the post of Registrar, with effect from 1st January, 
1947. I have much pleasure in asking you to accept a wireless set in token of 
our esteem. 

SERGEANT CAMPBELL—You came to us at the time when the first fury of 
air attack was beginning to abate, and have stood by us faithfully ever since. 
Your unceasing attention to the maintenance and repair of our premises, and 
your constant cheerfulness under all forms of adversity, have been of the 
greatest value to the Society. With this tribute I would like to associate your 
wife, who has proved herself so capable and charming a hostess at tea-time. 
I ask you to accept a small token of our gratitude for your interest in our 
affairs, both in war and peace. 
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1944 WoopvitLe, H. C., Mount Farm Cottage, Chandler’s Corner, Haresfield, nr. 
Stonehouse, Glos. 

1925 { Woopwarp, Capt. G. C., R.N., The Red House, 10, Bordyke, Tonbridge, Kent. 

1921 Woorert, G. F. C., Parklands, Merrow, Guildford, Surrey. 

1926 { pE Worms, The Baron, Ph.D., M.A., A.L.C., Milton Park, Egham, Surrey. 

1946 WorrTHInGTon-Stuart, Brian, 51, Albemarle-road, Beckenham, Kent. 

1927 Wricut, A. E., Brunleigh, Kent Bank-road, Grange-over-Sands. 


1936 {| Yarrow, I. H. H., M.A., Ph.D., D.L.C., Agricultural Advisory Office, 7, 
Redlands-road, Reading, Berks. 


BENEFACTIONS. 


Owing to the paper shortage a full list of benefactions is not printed this year. The 
following is a list of the donations of Twenty Pounds and upwards received during 1946. 


1946. 
THe Roya Society, £240, from the Government Grant in‘aid of Scientific Publications. 
Prof. T. D. A. CocKERELL, £200, donation to Library Catalogue Fund. 
Mr. H. E. Anprewes, his entire library of works on Coleoptera. 
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